Objective 
Introduction

Collagen vascular diseases (CVDs) constitute a group of autoimmune disorders that can involve the respiratory system and cause focal or diffuse pulmonary disease. CVDs that show radiologic features of interstitial lung disease include rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), systemic sclerosis (SSc), polymyositis and dermatomyositis (PM/DM), Sjögren's syndrome (SjS), and mixed connective tissue disease (MCTD). The American Thoracic Society and European Respiratory Society defined the following seven distinct types of idiopathic interstitial pneumonia (IIP): idiopathic pulmonary fibrosis (IPF) or
T a b l e 1 . De mo g r a p h i c Da t a o f P a t i e n t s wi t h NS I P As s o c i a t e d wi t h CVD
usual interstitial pneumonia (UIP), nonspecific interstitial pneumonia (NSIP), cryptogenic organizing pneumonia (COP) or bronchiolitis obliterans organizing pneumonia ( BOOP ) , acute interstitial pneumonia, respiratory bronchiolitis-associated interstitial lung disease (RB-ILD), desquamative interstitial pneumonia (DIP), and lymphoid interstitial pneumonia (LIP) (1). At pathologic examination, interstitial lung diseases associated with CVD are diverse and include UIP, NSIP, COP (or BOOP), diffuse alveolar damage (DAD), and LIP (2).
Computed (8) , were observed on high-resolution CT (HRCT) findings (9) .
The common CT findings in SjS consisted of bronchiectasis and poorly defined centrilobular nodular or branching linear opacities, areas with ground-glass attenuation, and honeycombing (10) . LIP frequently occurs in association with SjS, a characteristic pattern of extensive areas with ground-glass attenuation with scattered thin-walled cysts is seen in approximately 50% of LIP patients (11) . The predominant abnormalities in MCTD included ground-glass attenuation, subpleural micronodules, and nonseptal linear opacities (12) . The frequency of honeycombing in MCTD was lower than in SSc and higher than in PM/DM (8) .
The most common type of interstitial lung disease associated with CVD is NSIP (2), followed by UIP (2) Ground-glass attenuation was defined as hazy increased attenuation of the lung that did not obscure the underlying vessels (13, 14) . Air-space consolidation was defined as a homogeneous increase in pulmonary parenchymal attenuation that obscured the underlying vessels (13, 14) . Honeycombing was considered present when clustered cystic airspaces that ranged in size from 2 mm to 1 cm with welldefined thick walls were seen in the subpleural regions (13, 14) . Cysts were defined as round airspaces with a welldefined wall (13, 14) . Intralobular reticular opacity was considered present when interlacing line shadows were separated by a few millimeters (13, 14) . Nonseptal linear or platelike opacity was defined as an elongated line of softtissue attenuation that was distinct from interlobular septa and bronchovascular bundles (13, 14) . Subpleural lines were defined as a curvilinear opacity a few millimeters or less in thickness, less than 1 cm from the pleural surface and paralleling pleura (13, 14) . Thickening of bronchovascular bundles was defined as an increase in bronchial wall thickness and an increase in the diameter of pulmonary artery branches caused by thickened peribronchovascular interstitium (13) . Interlobular septal thickening was defined as abnormal widening of interlobular septa (13, 14) . A nodule was defined as a focal, rounded opacity of less than 3 cm in diameter, which could be either well or poorly defined.
When a nodule was located in the center of the lobule or lobular core, it was defined as a centrilobular nodule (13 T a b l e 2 . S u mma r y o f CT F i n d i n g s o f E a c h I n t e r s t i t i a l L u n Fig. 1 (Fig. 1) . (Figs. 8, 9) ; of the 7 misdiagnosed PM/DM cases, the observer recorded 5 as RA and 2 as SSc. A correct diagnosis of SjS was made c h e a l c a r i n a d e mo ns t r a t e s a r e a s o f a i r -s p a c e c o n s o l i d a t o n s t r a t e s a r e a s o f a i r -s p a c e c o n s o l i d a t i o n ( a r r o p u l mo n a r y v e i n d e mo n s t r a t e s a r e a s o f a i r -s p a c e c o n s o l i d at i o n ( a r r o ws ) wi t h a p r e d o mi n a n t l y p e r i p h e r a l d i s t r i b u t i o n . for 1 (25%) of 4 patients (Fig. 10) . None of the 4 MCTD cases was diagnosed based on CT findings alone (Fig. 11) . 
F i g u r e 1 . B l a n d -Al t ma n p l o t o f t h e e x t e n t o f v a r i o u s a b n o r ma l i t i e s . T h i s g r a p h wa s p l o t t e d t o c o mp a r e t wo r e s u l t s o f t h e e x t e n t o f v a r i o u s a b n o r ma l i t i e s ( Ho r i z o n t a l a x i s : t h e a v e r a g e o f t wo r e s u l t s , Ve r t i c a l a x i s : t h e d i f f e r e n c e o f t wo r e s u l t s ) .
the CT findings according to previously published data of each interstitial lung diseases associated with CVD (Table 2). Differential diagnosis was limited to the five types (RA, SSc, PM/DM, SjS, and MCTD).
Statistical analysis
All statistical analyses were performed using statistical software (SPSS, version 12.0J; SPSS, Tokyo, Japan). The inter-observer variation for the extent of various abnormalities was analyzed using the Bland-Altman plot. The interobserver variation for the clinical diagnosis of CVDs based on CT findings was analyzed with the κ statistic. Interobserver agreement was classified as poor (κ=0.00-0.20), fair (κ=0.21-0.40), moderate (κ=0.41-0.60), good (κ=0.61-0.80), or excellent (κ=0.81-1.00). Statistical significance was defined as p<0.05. The readings of the two observers pertaining to the extent of various abnormal findings were combined by calculating the average. Disagreement regarding the existence of pleural thickening, pleural effusion, pericardial effusion, lymph node enlargement, the anatomic distribution, the zonal predominance, and the clinical diagnosis of CVDs based on the CT findings was resolved by the consensus of the two observers. The Kruskal-Wallis H-test was used to evaluate differences in the demographic data of patients, the extent of various abnormalities, pleural thickening, pleural effusion, pericardial effusion, lymph node enlargement, the anatomic distribution, and the zonal predominance between each NSIP associated with CVD. A post-hoc test (Tukey's HSD procedure) was used to evaluate differences between each set of two groups.
Results
Observer agreement
Inter-observer agreement for the clinical diagnosis of CVDs based on CT findings was fair (κ=0.28). The result of the Bland-Altman plot between the two observers is shown in
. The x-axis of this graph is the average of two results for the extent of various abnormalities. The y-axis represents the difference between two results for the extent of various abnormalities. This assay indicates the inter-observer agreement of the extent of various abnormalities, if each plot existed within the bound of the average ±2 × SD of difference of two results. The SD was 2.6 (2 SD=5.2), and the average was 0.3 (%)
Diagnosis
The observers made a correct diagnosis for 22 (45%) of the 49 patients, as summarized in Table 3. A correct diagnosis of RA was made for 7 (47%) of 15 patients (Figs. 2-4); of the 8 RA cases misdiagnosed by the observer, 3 were incorrectly recorded as SSc and 5 as PM/DM. A correct diagnosis of SSc was made for 3 (38%) of 8 patients (Figs. 5-7); of the 5 misdiagnosed SSc cases, the observer recorded 4 as RA and 1 as PM/DM. A correct diagnosis of PM/DM was made for 11 (61%) of 18 patients
F i g u r e 2 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h RA i n a 6 3 -y e a r -o l d ma n . T r a n s v e r s e t h i n -s e c t i o n CT ( 2 -mm c o l l i ma t i o n ) a t t h e l e v e l o f t r a
i o n wi t h t r a c t i o n b r o nc h i e c t a s i s ( l a r g e a r r o ws ) i n a p r e d o mi n a n t l y p e r i b r o n c h o v a sc u l a r d i s t r i b u t i o n , a n d e x t e n s i v e d i f f u s e l y d i s t r i b u t e d c e n t r il o b u l a r n o d u l e s ( s ma l l a r r o ws ) .
F i g u r e 3 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h RA i n a 5 4 -y e a r -o l d ma n . T r a n s v e r s e t h i n -s e c t i o n CT ( 1 -mm c o l l i ma t i o n ) a t t h e l e v e l o f t h e r i g h t i n f e r i o r p u lmo n a r y v e i n d e mo n s t r a t e s i n t r a l o b u l a r r e t i c u l a r o p a c i t y ( a rr o ws ) wi t h a p r e d o mi n a n t l y p e r i p h e r a l d i s t r i b u t i o n .
F i g u r e 4 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h RA i n a 5 5 -y e a r -o l d wo ma n . T r a n s v e r s e t h i n -s e ct i o n CT ( 2 -mm c o l l i ma t i o n ) t h r o u g h t h e l e f t l o we r l o b e d e m-
ws ) wi t h a p r ed o mi n a n t l y p e r i b r o n c h o v a s c u l a r d i s t r i b u t i o n .
F i g u r e 5 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h S S c i n a 4 2 -y e a r -o l d ma n . T r a n s v e r s e t h i n -s e c t i o n CT ( 1 -mm c o l l i ma t i o n ) t h r o u g h t h e l o we r l o b e s d e mo n s t r a t e s i n t r a l o b u l a r r e t i c u l a r o p a c i t y ( a r r o ws ) wi t h a p r e d o mi n a n t l y p e r i p h e r a l d i s t r i b u t i o n .
F i g u r e 6 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h S S c i n a 5 2 -y e a r -o l d wo ma n . T r a n s v e r s e t h i n -s e ct i o n CT ( 2 -mm c o l l i ma t i o n ) a t t h e l e v e l o f t h e r i g h t s u p e r i o r
Extent and distribution of CT findings
F i g u r e 7 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h S S c i n a 6 7 -y e a r -o l d wo ma n . T r a n s v e r s e t h i n -s e ct i o n CT ( 1 -mm c o l l i ma t i o n ) a t t h e l e v e l o f t h e r i g h t i n f e r i o r p u l mo n a r y v e i n d e mo n s t r a t e s i n t r a l o b u l a r r e t i c u l a r o p a c i t y ( l a r g e a r r o ws ) wi t h a p r e d o mi n a n t l y p e r i b r o n c h o v a s c u l a r d i st r i b u t i o n a n d e x t e n s i v e d i f f u s e l y d i s t r i b u t e d c e n t r i l o b u l a r n o d u l e s ( s ma l l a r r o ws ) .
F i g u r e 8 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h p o l y my o s i t i s a n d d e r ma t o my o s i t i s ( P M/ DM) i n a 5 1 -y e a r -o l d wo ma n . T r a n s v e r s e t h i n -s e c t i o n CT ( 2 -mm c o l l ima t i o n ) a t t h e l e v e l o f t h e i n f e r i o r p u l mo n a r y v e i n d e mo ns t r a t e s s u b p l e u r a l l i n e s ( a r r o ws ) .
F i g u r e 9 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h P M/ DM i n a 5 1 -y e a r o l d wo ma n . T r a n s v e r s e t h i ns e c t i o n CT ( 2 -mm c o l l i ma t i o n ) t h r o u g h t h e l e f t l o we r l o b e d e mo n s t r a t e s i n t r a l o b u l a r r e t i c u l a r o p a c i t y ( l a r g e a r r o ws ) wi t h a p r e d o mi n a n t l y p e r i p h e r a l d i s t r i b u t i o n a n d p l a t e l i k e o p a c i t y ( s ma l l a r r o w) .
F i g u r e 1 0 . No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h S j S i n a 6 2 -y e a r o l d wo ma n . T r a n s v e r s e t h i n -s e ct i o n CT ( 1 -mm c o l l i ma t i o n ) a t t h e l e v e l o f t h e i n f e r i o r p u l mon a r y v e i n d e mo n s t r a t e s i n t r a l o b u l a r r e t i c u l a r o p a c i t y wi t h t r a c t i o n b r o n c h i e c t a s i s ( a r r o ws ) wi t h a p r e d o mi n a n t l y p e r ib r o n c h o v a s c u l a r d i s t r i b u t i o n .
CVDs and showed the greater extent in SSc, although the differences were not significant (p=0.369 (Fig. 8) . The extent of subpleural lines in MCTD was also greater than others, but there were no significant differences (Fig. 11) . Interlobular l o b u l a r r e t i c u l a r o p a c i t y ( l a r g e a r r o ws ) wi t h a p r e d o mi n a n t l y p e r i p h e r a l d i s t r i b u t i o n a n d s u b p l e u r a l l i n e s ( s ma l l a r r o ws ) . (Fig. 9) .
. No n s p e c i f i c i n t e r s t i t i a l p n e u mo n i a ( NS I P ) a s s o c ia t e d wi t h mi x e d c o n n e c t i v e t i s s u e d i s e a s e ( MCT D) i n a 4 5 -y e a r -o l d wo ma n . T r a n s v e r s e t h i n -s e c t i o n CT ( 1 -mm c o l l i mat i o n ) a t t h e l e v e l o f t h e r i g h t i n f e r i o r p u l mo n a r y v e i n d e mo ns t r a t e s i n t r a
T a b l e 3 . Cl i n i c a l Di a g n o s i s o f NS I P As s o c i a t e d wi t h CVD B a s e d o n CT F i n d i n g s
Subpleural lines were defined as a curvilinear opacity, which was also termed a subpleural curvilinear shadow, a few millimeters or less in thickness, less than 1 cm from the pleural surface and paralleling pleura (13, 14) . It (Fig. 8) . This information may be useful in the diagnosis of interstitial lung diseases associated with PM/DM.
Pulmonary parenchymal abnormalities are more common and more severe in SSc than in the other types of CVD. The pathologic features are of NSIP or UIP, the former being more common (7) . The CT findings of interstitial fibrosis with SSc are similar to those of idiopathic NSIP and less extensive, less coarse, and characterized by a greater proportion of ground-glass attenuation than seen in patients with IPF (6) . In the present study, in NSIP patients with SSc, the extent of intralobular reticular opacity was significantly greater than those in RA (p=0.007) and PM/DM (p=0.029) ( Table 4 ). The abnormalities showed lower lung zone and posterior predominance, which is the same as in a previous report (6) (Figs. 5, 6 ). This might be useful information for cols, and thus the details of each finding could be evaluated only to a limited degree.
In 
